Introduction

45
The signalling agent nitric oxide (NO) is produced by the enzyme NO synthase (Nos), which is 46 expressed as two isoforms in fish: Nos1 (or neuronal nNos) and Nos2 (or inducible iNos) (2). NO is known to influence various physiological functions in fish, including those associated with includes an important differential regulation of branchial ion transport proteins, including Na (13, 60, 69). We therefore hypothesized that the Nos/NO system responds during salinity changes 75 as an integrated mediator of the acclimation process. In order to investigate this, we analysed
76
Primary antibodies
141
A homologous Nos2 affinity purified rabbit polyclonal antibody was designed and generated by shown to be non-existent. The molecular masses of Nos1 and Nos2 were determined by denaturing 148 polyacrylamide gel electrophoresis (SDS-PAGE) using SeeBlue® Pre-stained Protein Standard
149
(Invitrogen, Carlsbad, CA, USA).
150
For detection of Nos1, a commercial affinity purified rabbit polyclonal antibody (SC-648; were determined in preliminary work and found to be 50 µg of gill supernatant, 50 µg of kidney 166 pellet and 20 µg of intestine pellet. Protein determination was performed using absorbance at 280 167 nm with a NanoDrop ND-1000 spectrophotometer (NanoDrop technologies, Wilmington, DE).
168
Samples were size-fractionated using 12% separating and 4% stacking polyacrylamide gels for 35 
Statistical analysis
215
All data are presented as mean ± s.e.m and mRNA expression data were normalized to the FW 216 control group at 0 h. mRNA data from experiment 1 (inserts in Fig. 1 
Results
225
Plasma osmolality and transcriptional regulation of ion transporters
226 Figure 1A shows that fish transferred into 80% SW experienced hyper-osmotic stress with a 227 significant increase in plasma osmolality at 24 h. After 168 h plasma osmolality was regulated back 228 to a level only slightly higher than in FW fish (Fig. 1A) . This was accompanied by major changes . nka α1a was significantly down-regulated (Fig. 1B) , whereas nka α1b (Fig. 1C) , cftr1 ( insert), and the gene was barely expressed after 168 h (Fig. 1F ).
238
Change in nos expression during SW-acclimation
239
Branchial mRNA levels of nos2 and nos1 were significantly down-regulated during SW-240 acclimation compared to the FW-transferred groups (Fig. 2 A, B) . nos2 expression in the FW-241 transferred group was also transiently decreased at 24 h but after 168 h nos2 levels were similar to 242 the FW control group at 0 h ( Fig. 2A) . 
257
The anti-Nos1 antibody recognized a protein at 157 ± 0.2 kDa (Fig. 3C ) in both pellet and 258 supernatant fractions of intestine corresponding to the predicted molecular mass of Nos1 (160 259 kDa). However, a band with a lower molecular mass was detected by the anti-Nos1 antibody at 121 260 ± 0.1 kDa in the supernatant fraction that was not found in the pellet fraction. Using the current 261 methodology, the Nos1 band at 157 kDa could not be detected in gill and kidney homogenates.
262
In the gill, Nos2 protein level was significantly lower in SW-transferred fish than in FW fish
263
( Fig. 4A and insert), whereas SW-transfer did not affect Nos2 protein level in the kidney (Fig. 4B) .
264
Nos1 protein level increased in middle intestine after SW-transfer ( Fig. 4C ) but no change in Nos1
265
protein level was observed in the posterior intestine (Fig. 4D ). 
Plasma and water measurement
Localization of Nos immunoreactivity
273
In the gill, Nos2-immunoreactivity (IR) was found within the epithelium of the gill filament, close 274 to the base of the lamellae, and was not associated with Nka-IR, used to localize ionocytes ( 
Branchial Nos regulation during SW-acclimation and localization
323
The Nos/NO system underwent major changes in the gill in response to the change in salinity. Both 324 nos1 and nos2 mRNA expression were rapidly and significantly decreased following SW-transfer
325
( Fig. 2A, B) . A temporary and moderate decrease of branchial nos2 mRNA expression was also 326 observed following FW sham-transfer ( Fig. 2A) study is the first to localize Nos2 in the gill of fish using a homologous antibody. Our Nos2 antibody recognized a single band at 134 kDa in the gill and kidney of rainbow trout that 364 corresponds well to the theoretical molecular mass of Nos2 around 131 kDa (Fig. 3A) . Nos2-365 positive cells were detected within the epithelium of the gill filament (Fig. 6A, B) . The signal was anterior region of intestine, where it increased (Fig. 4C) . The localization of Nos1 in tissues helped 386 identifying the potential role played by Nos1 elevation. In both regions, Nos1-IR was localized in 387 the intestinal wall along and beneath the circular muscle layer (Fig. 7E, F 
Renal Nos regulation during SW-acclimation and localization
406
The contribution of the kidney in mono-valent ionic balance during SW-acclimation is minor 407 compared to the gill and intestine, and no change in whole-renal expression and activity of Nka was by immunohistochemistry, where Nos1-IR was found associated with the wall of a few minor blood 418 vessels (Fig. 7C, D) . The finding of Nos1-IR in vessel walls is interesting, as it suggests that other 419 Nos isoforms than Nos3 (which is absent in teleost) may serve a vasodilatory role like Nos3 does in 420 tetrapods. Nos2-IR was found scattered in hematopoietic tissues (Fig. 6C, D) , which is in agreement 421 with a previous study where Nos2-IR was also found in haematopoietic tissues in the kidney of 
